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Abstract 
The success of flexible transport can be facilitated by undertaking a range of research and development activities.  
These activities fall into four categories: needs, resources, environment and feedback.  They include market research, 
policy analysis, technology development and evaluation, and cover both commercial flexible transport services and 
services which rely on community involvement and commitment. 
 
Introduction 
This paper aims to summarise the kinds of research and development activities needed to make 
flexible transport work, from the point of view of a research organisation in the transport field. 
At the outset it needs to be emphasised that all transport services have a degree of flexibility, some 
more so (or more often) than others.  By "making flexible transport work" we typically mean: 
− offering more options between existing transport services, such as fixed-route bus services and 
taxis; 
− extending transport options into areas which are lacking them, such as rural areas; 
− providing transport options to people who need them, such as older people who no longer 
drive, or people with a disability; 
− greater responsiveness of transport services to customer need, such as time, origin and 
destination of travel; and 
− achieving all of the above for a reasonable price. 
The last of these points is quite important: anyone with enough money can achieve great transport 
flexibility, and current transport options reflect the trade-off between flexibility and price.  Taxis are 
much more flexible than fixed-route bus services, but cost more.  Cost will always act as a limiting 
factor for flexible transport service options. 
The research and development issues which address these aspects of flexible transport fall roughly into 
four categories: 
1. Needs – what people expect from flexible transport services 
2. Resources – what resources exist or are required to provide flexible transport services 
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3. Environment – the existing, future and required policies, infrastructure and social 
arrangements that influence flexible transport services 
4. Feedback – on how aims and outcomes will be, are, or have been met 
The research and development needs in each of these areas are discussed below. 
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Needs: what do people expect from flexible transport services? 
Flexibility in transport services can be achieved in a number of ways, and effective development and 
delivery of flexible transport services requires an understanding of what it is that people need.  There 
are a number of questions to be answered here, most of which can be addressed through standard 
market research approaches: 
What are the important elements of flexibility? 
Transport services can be made flexible in a number of ways. The elements of flexibility need 
exploring to look at what people value most, such as the possibility of being picked up at their 
door, versus a short walk, versus a longer walk but delivery straight to their destination, and so 
on. 
What compromises to flexibility will be tolerated best? 
Flexible transport services may be quite variable in their performance, depending on the task at 
hand, e.g. a service which picks up several passengers from their own homes on a booking basis 
will vary in its time performance and possibly its cost depending on who has booked it and 
where they are going.  It is important to know what inconveniences influence customers most, 
e.g. will people tolerate variability in time taken for trips more than they will tolerate variability 
in travel costs. 
Who is the market comprised of? 
Different people have different transport needs, and different abilities to pay for services.  
Planning and operating flexible transport services requires a sound knowledge of what the 
important categories are.  This is an example of market segmentation. 
How much flexibility is wanted? 
There is a point at which the unpredictable elements of flexibility begin to seem too chaotic, and 
it may well be that different segments of the travelling public are more sensitive to this than 
others.  Older people, for example, could benefit from flexible transport services, but may be 
more likely to value a degree of predictability. 
How stable is the market with respect to alternatives? 
Transport is a means to an end rather than an end in itself, and as such there are some trips 
which are open to competition from non-public transport alternatives.  Shopping trips can be 
replaced with internet shopping and home delivery services, and face-to-face interviews can be 
replaced with video phone calls.  Some market segments will be more likely to adopt these 
changes than others. 
How much are people prepared to pay for flexibility? 
Ultimately, greater flexibility comes at a greater price.  Research is needed into how to optimise 
the balance between flexibility and returns. 
Research into needs is not a one-off exercise, since needs change, as do the resources available and the 
environment in which flexible transport services exist.  Development of flexible transport options must 
therefore be flexible itself, responding to changes in the market. 
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Resources: what resources exist, or are needed, to provide flexible transport services? 
The resource needs of flexible transport are diverse, and some are more obvious than others.  They 
include technology as well as vehicles, and social capital as well as human resources.  They can be 
developed specifically to meet the needs of flexible transport, or resources developed for some other 
purpose could find an application in flexible transport. 
What existing and future technology can facilitate flexible transport? 
Taxi companies already use computer hardware and software to make their operations more 
efficient, but courier companies also have applications which can be utilised, e.g. GPS location 
and computer scheduling of multiple jobs to optimise the use of vehicles.  These need to be 
adapted to the scheduling of people rather than parcels.  Technology is changing rapidly, and 
the applications to flexible transport may not be immediately obvious.  Technology also has its 
limitations, for example GPS has been found to lack precision in moving vehicles in city areas, 
which would affect its utility for flexible transport.  However, the Galileo system which is being 
launched by Europe as an alternative to GPS may provide greater benefits. 
What vehicle options are available or likely to be developed? 
A quick consultation of the internet shows huge range of projects on alternative forms of 
transport around the world, some of which are producing different kinds of vehicles suited to 
different kinds of transport needs, such as small, light electric vehicles, with limited carrying 
capacity which meet the transport needs of some groups and trip types.  This is an area which 
needs to be monitored for developments, although the options available for adoption of these 
vehicles is constrained by government vehicle standards and safety requirements. 
What human resources are available or need development? 
For those working in the transport industry, the challenges of flexible transport services differ 
from those of less flexible options.  Some drivers can meet these challenges readily, while 
others may not.  For operators, a service orientation is more important than in standard transport 
options, because of the need to tailor transport solutions to people's needs.  The working 
conditions of staff also bear mention, as concerns about fatigue among relatively unregulated 
commercial drivers (such as taxi drivers and courier drivers) mount.  The impacts of these 
factors on flexible transport providers are not well understood. 
What community resources are available or need development? 
Many of the flexible transport options alluded to so far are clearly applicable in urban areas, but 
not so applicable in rural areas, where lower population densities and longer distances mean that 
it is difficult for commercial transport operations to be viable.  A variety of flexible transport 
options have been tried which rely on the involvement and commitment of the community, 
which is reflected in the term "social capital".  One example is the car donation and trip barter 
system run in New York State.  However, the level of social capital varies from community to 
community, and within communities over time.  Methods of developing social capital need to be 
developed and evaluated. 
What other resource options are there? 
Innovations such as the sharing of vehicle fleets among different operators need to be monitored 
or developed. 
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Environment: what is the environment in which flexible transport services must operate, and 
how might it change? 
All transport services exist in a broader environment of government policies and regulations, physical 
infrastructure and land use, and existing transport services, as well as the more specific environment of 
their location (demographic profile, including population density and socioeconomic status) and social 
capital.  These have a direct influence on flexible transport, and trends or mooted changes can affect 
the likely success of flexible transport options. 
What government policies and programs are in place, or are proposed, which might affect 
flexible transport services, and what is/will be the effect? 
This kind of information comes from policy research or less formal collecting of information, 
followed by an analysis of the impacts.  It is important to know if, for example, it is proposed to 
add only transit or bus lanes when highways are being widened, or if tolls are going to be 
introduced, because this affects the attractiveness of public transport options to existing car 
drivers, creating a potentially larger market and cutting both direct monetary costs and time 
costs to customers.  Policies on land use and regulatory frameworks for transport services are 
also important, as well as the methods used to enforce the regulations, as lax enforcement can 
allow less scrupulous operators to gain a competitive edge by failing to meet standards which 
involve a cost.  Moves towards integrated ticketing and cooperative (rather than competitive) 
public transport development would also provide challenges and opportunities for flexible 
transport. 
What transport options exist or are planned? 
These transport options are part of the competitive environment, and act as benchmarks against 
which other flexible transport options can be measured, e.g. do they provide better services, 
what is their profitability, etc. 
What are the demographic profile and trends for the area? 
This kind of investigation needs to be coupled with the market segmentation approach 
mentioned earlier.  Flexible transport services which best meet the needs of older people are 
more likely to succeed where there is a projected growth in older people, depending on other 
relevant factors such as average income, population density (related to the urban/rural issue) and 
presence of family. 
What is the level of social capital and the likely trend in social capital? 
Social capital can be determined by looking at the ways that the community interacts and 
responds collectively.  Some flexible transport (especially in non-urban areas) relies mainly on 
the existence and development of social capital. 
 
Feedback: what are the expected and actual outcomes of flexible transport options? 
Among the environmental policy factors identified in the policy research process outlined above will 
be strategic aims across a number of areas.  For example, road safety, congestion reduction and control 
of vehicle pollution are all strategic aims of government.  In planning a flexible transport service it is 
important to use existing research to assess what kind of impact different options may have on these 
aims, and during operation it is important to evaluate the actual effects of the program, although in 
reality this is more of an interest for government than transport operators.  From a commercial 
viewpoint, operators would want to know how profitable the service is, and where profitability could 
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be improved.  From a service viewpoint they would want to know how well the needs of travellers, 
especially in key market segments, are being met. 
What is the impact on safety and security? 
In general public transport services are safer than travel by private car, however there is also 
evidence that people who give up driving to walk (which is necessary with a number of 
transport options) are at a greater risk of road crash injury.  Waiting in open public places also 
constitutes a greater risk of assault, etc. than using a private car.  The nature of any impact can 
be estimated from existing studies, or measured through evaluation. 
What is the impact on vehicle usage? 
Levels of vehicle usage are of great interest to government because of the costs of building new 
roads, the production of air pollution and the costs to the economy of traffic congestion.  
Flexible transport, by creating more options, should reduce travel by private vehicle.  However, 
this may not occur, and flexible transport services may simply recruit passengers from existing 
public transport services. 
How profitable is the service? 
For commercial flexible transport programs, likely profitability needs to be assessed beforehand 
and on a regular basis during operation. 
How well does the service meet the needs of customers? 
This kind of feedback is gained partly through the market research identified under the "Needs" 
area of research and development.  It can be supplemented by data on trips taken and trends in 
usage over time. 
 
Conclusion 
Research and development needed to achieve workable flexible public transport fall into four areas.  
First, people's transport needs must be determined, including what they expect from flexibility and 
how much they are prepared to pay for it.  This research can be carried out using standard market 
research approaches, including the segmentation of the flexible transport market, and the results can be 
used to develop flexible transport options that meet people's needs. 
Second, the resources available for implementing and running flexible transport need to be 
ascertained.  These resources include technology of different kinds, human resources and even the 
level of social capital.  Where technology and vehicles are concerned, the pace of change is rapid, and 
there is a need to look forward to the kinds of changes expected in the future.  Development applies 
both to the kinds of flexible transport, based on resource information, and to the kinds of resources 
needed in the future, e.g. where a particular technological need is identified. 
Third, the environment in which flexible transport operates needs to be examined.  Government 
policies and programs, and projected changes to them, have a strong influence on the attractiveness of 
flexible transport.  So, too, do the available transport options, demographic projections and (for rural 
areas in particular) levels of social capital. 
Finally, research which feeds back information on flexible transport impacts, both prospective and 
retrospective, are needed.  The extent to which flexible transport impacts on aims such as safety and 
vehicle usage needs to be measured, as well as more direct outcomes such as profitability and the 
meeting of customer needs. 
